Mass spectrometry imaging provides spatial and molecular information for a wide range of analyte ions. The ability to map the distribution of biomolecules without labeling of target compounds has made imaging one of the most dynamic fields in mass spectrometry. In continuation of the ABC special issue BMALDI Imagingî n 2011 (Vol. 401, Issue 1), we cover recent trends in mass spectrometry imaging. The community has been very active and we have seen a number of exiting developments in instrumentation and applications. While MALDI is still the most widely used technique for mass spectrometry imaging, a number of alternative approaches, including ambient ionization sources, have been used increasingly in the last few years. In addition, sample preparation and data processing strategies have received increased interest in the MS imaging community. Sample preparation includes on-tissue chemistry, e.g., for digestion of proteins. This is related to a continuing shift away from imaging of (unidentified) intact proteins towards imaging of Bmetabolites^and drug compounds in the lower mass range. This was enabled by the increased use and availability of high resolution mass spectrometers, which allow differentiation of analyte signals from matrix background (without the need for MS/MS). In addition, a growing number of studies include complementary techniques such as LC-MS/MS for the reliable identification of the imaged compounds. Another trend has been the use of multimodal approaches by employing multiple instrument platforms for mass spectrometry imaging and/or by integrating spectroscopic imaging techniques. The (absolute) quantitation of imaged compounds and the related issue of ion suppression have become one of the most discussed topics in the field. Finally, the rapidly increasing number of samples and size of data sets has boosted the development of strategies for analyzing and handling data. These general trends and developments in mass spectrometry imaging are also reflected in the contributions to this topical collection as discussed in the following.
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A key parameter for MS imaging experiments is spatial resolution. A few years ago pixel sizes of 10 μm and below had only been demonstrated by very few groups for mammalian tissue sections. Several approaches are now being employed in order to obtain more detailed spatial information from a more diverse of set of samples. Bhandari et al. present the application of Bmass spectrometry imaging with high resolution in mass and space^for the localization of metabolites in whole insects and individual insect organs at 10 μm pixel size. Lee et al. investigate metabolites in maize leaves with a pixel size of 5 μm and high resolution MALDI-MS with a modified commercial system. Zavalin et al. have significantly increased measurement speed for their transmission geometry approach and present the analysis of intact proteins at a pixel size of 2.5 μm in MALDI-ToF-MS. Appropriate sample preparation is a key requirement for any high spatial resolution imaging method. In this context Anderson et al. While most applications of MS imaging are associated with biological questions arising at the tissue or cellular level, current techniques may also cover exciting new instrumentation and applications with relevance to environmental chemistry and/or human exposure monitoring: Hertz-Schünemann et al. propose microprobe sampling-photoionization mass spectrometry for high resolution temporal and spatial distribution mapping of several tobacco combustion and pyrolysis products in cigarette puff. Syed et al. describe the development of a micro pixelated ion imaging detector for mass resolution improvement of a quadrupole instrument.
No matter which approach is used, data processing is an integral part of any MS imaging experiment. An approach to speed up image generation for large data sets by use of distributed computing resources is described by Smith et al. A systematic study of different methods for denoising of images with a focus on low intensity signals is presented by Schwartz et al.
In addition to the methodological developments outlined above, the last few years have seen a number of collaborative efforts towards standardization and consolidation of MS imaging. An activity that targets these issues is the COST Action (European Cooperation in Science and Technology) BMass spectrometry imaging: new tools for healthcare research^(BM1104) [1] which includes researchers from 23 European countries. Another example is the common data format imzML [2] , which is directly supported by major instrument vendors as well as by open source software and has thus become a de facto standard format for MS imaging data. A feature article presents the use of imzML for implementation of a public data repository and the first 'open data' example for mass spectrometry imaging (Römpp, Wang, et al.). Another step towards more transparent and reproducible presentation of MS imaging data is reporting guidelines which are proposed in a second feature article (McDonnell et al.) . The impact of color scales on the visualization of MS images is discussed in a critical review by Race et al. An important task for future MS imaging studies is the comparison and combination of methods and instrumentation across different laboratories. An approach on how to conduct such 'multicenter studies' is discussed in a note by Römpp, Both, et al. We believe that the combination of these collaborative activities will aid in establishing MS imaging as a proven and reliable technique in biomedical and bioanalytical applications in the future. We would like to thank all authors and reviewers who have contributed to this topical collection "Mass Spectrometry Imaging".
